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We study the perspectives of resonant and nonresonant charmed meson production in p+ A reactions
within the Multiple Scattering Monte Carlo (MSMC) approach. We calculate the production of the reso-
nances Ψ(3770),Ψ(4040) and Ψ(4160) on various nuclei, their propagation and decay to D, D,D, D, Ds, Ds
in the medium and vacuum, respectively. The modications of the open charm vector mesons in the nuclear
medium are found to be rather moderate or even small such that dilepton spectroscopy will require an in-
variant mass resolution of a few MeV. Furthermore, the elastic and inelastic interactions of the open charm
mesons in the medium are taken into account, which can be related to (u, d)-, s- or c-quark exchange with
nucleons. It is found that by studying the D/ D ratio for low momenta in the laboratory ( 2− 2.2 GeV/c)
as a function of target mass A stringent constraints on the c-quark exchange cross section can be obtained.
On the other hand, the ratios D−s /D+s as well as D/D−s and D/D+s at low momenta as a function of A will
permit to x independently the strength of the s-quark exchange reaction in D−s N scattering.
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Introduction In the last decade the dynamics of charm quark degrees of freedom have gained sizeable
interest especially in the context of a phase transition to the quark-gluon plasma (QGP) where charmed
meson states should no longer be formed due to color screening QM96,QM97,QM99,Satz,Satz2. However,
the suppression of the cc vector mesons in the high density phase of nucleus-nucleus collisions might also
be attributed to inelastic comover scattering (cf. Cass95,Cass99,Vogt99,Seattle98 and Refs. therein) if
the corresponding charmonium-hadron cross sections are in the order of a few mb Haglin,Ko. Also the
J/ΨN cross section is not known suciently well Bernd since the photoproduction data suggest a value
of 3{4 mb Huefner, while the charmonium absorption on nucleons (at high relative momentum) in p + A
and A + A reactions is conventionally tted by 6{7 mb Seattle98,Dimo97 which might relate to the cross
section of a pre-resonance charmonium state with nucleons before the actual hadronic state is formed. Present
estimates for the J/Ψ formation times range from 0.3 { 0.5 fm/c Huefner, but additional data from p induced
reactions on nuclei, where charmonium can be formed on resonance with moderate momenta relative to the
target nucleons, should help to pin down the present uncertainties Seth. Such studies might be performed
experimentally at the HESR, which is presently proposed as a future facility at GSI GSIfut.
In a previous study we have explored the perspectives of charmed meson - nucleon scattering in the pd
reaction Cass00 where the charmonium is produced on resonance with the proton in the deuteron and may
scatter with the spectator neutron. Another possibility is also the reaction pi+d ! J/ψpp as discussed by
Brodsky and Miller in Ref. Brodsky. Here we investigate pA reactions and study the production of the reso-
nances Ψ(3770),Ψ(4040) and Ψ(4160) in various nuclei, their propagation and decay to D, D,D, D, Ds, Ds
in the medium and vacuum, respectively. Furthermore, the elastic and inelastic interactions of the open
charm mesons in the medium are followed up in the Multiple Scattering Monte Carlo (MSMC) approach to
study the dominant medium eects as a function of the target mass A.
Our work is organized as follows: In Section 2 we will briefly describe the MSMC approach and evaluate
the formation cross sections for the resonances Ψ(3770),Ψ(4040) and Ψ(4160) on protons and nuclei. The
fractional decay of these resonances to open charm mesons in the medium and vacuum, respectively, is
calculated in Section 3 whereas the dynamics of the open charm mesons is described and studied in Section
4. Section 5 concludes this paper with a summary and discussion of open problems.
Resonance production and decay in pp and pA reactions We here examine the possibility to measure
the in-medium life time (or total width) of the resonances V = (Ψ(3770),Ψ(4040) Ψ(4160)) produced in
pA reactions. Before doing so one has to determine rst the resonance properties in vacuum, i.e. their
production in pp reactions. To this aim we describe the vector meson spectral function by a Breit-Wigner
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